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Teaching is hard!!! You can....

 Interrupt
Life in the QuantumOptics Age

- Engage

The QOISC is a focal point for Donn Silberman's

Quantum Optics Education Adventures » Entertain
+ Educate
\ » *1 |/ » "~

The QOISC is an Orange County-based organization
dedicated to the promotion of math, science, and < . -
engineering through the use of quantum optics Life 1s llkc l'l(llllg
a bicycle.
To keep vour balance,
you must keep
moving.

education and related technologies and phenomena.
OUANTUM DPTICS INSTITUTE OF SOUTHERN CALIFORNIA

Our educational approach is hands-on, student-
centered, and engaging.

Book published in Jan 2025

s, We seek to foster the curious scientist, the ariful

Quantum Photonics mathematician, and the creative engineer in every ‘ Albert Einstein

from Dptical Banch o Global imgact

student, regardless of age.

Coming Soon - a New Quantum Consortium

Table of Contents

QO OUANTUM CALIFORNIA

DILRHTUM  CALIFORNLL

Paper published in April 20

r iy |

' 20 YEARS '
Qur SPIE paper "Quantum technician skills and y L g £
competencies for the emerging Quantum 2 0 industry” 4
was selected and is now available in this new book. 2003’2023




QOISC HOME Quantum Articles Pubs & Photos Misc Contact

Life in the QuantumOptics Age

The QOISC is a focal point for Donn Silberman's
Quantum Optics Education Adventures

Donn's Publications & Presentations - s-- - spic oc

=]

Speed of Light Brochure - from the 2004 Exhibit at the Irvine Civic Center

LA-TECH - Quantum for High School & College Students Aug. 29, 2025

Optics, Photonics and Quantum Education and Outreach in Southern California - 2024, D_ Silberman

Quantum Education Qutreach to K12 and College Students - CalTech JPL Juby 2025 - slides (pdf)

Building_new pathways for quantum technicians, Jake Douglass, Donn M. Silberman, Megan lvory, Tobias Knight
SPIE Optics + Photonics, 21 August 2024, Invited Paper

Guide to Building_ a Quantum Technician Workforce, Dec. 2023 QED-C, Workforce TAC, SRI International
Jake Douglass, Susan Schwamberger, Donn Silberman, Connor Teague, Corban Tilleman-Dick, Evangeline Williams, and Newry Corp.

Teaching Quantum to High School Students - ETOP 2023
Video of presentation, Slides

Donn's video recording presentation at the Quantum World Congress Nov. 30, 2022 (scripted - not live) & Donn's slides with notes

Quantum Education & Outreach, Education & Career Pathways (slides)
Optical Society of Southern California, Meeting Mov. 16, 2022 Registration page

Video recording of presentations, "Quantum Industry, Education & Outreach” by Doug Finke & Donn Silberman

Quantum education and pathways: an open-source modifiable presentation to high school and college students
22 August 2022 - 11:30 AM - 1:50 AM | Part of SPIE Optical Engineering + Applications
Author: Donn Silberman Link to SPIE Digital Library with video recording_of the presentation




Donn's Outreach Photo Album Page

OSSC March 11, 2026 meeting_at Caltech Optical Observatories

La Paz Intermediate School - Mission Viejo - Career Day - Feb. 23, 2026
OSSC Feb. 11, 2026 meeting at UCI DCE

OSSC Nov. 12 2025 meeting at PCC

Anaheim Unified High School District - College & Career Fair - Nov. 3, 2025
Girl Scouts of Orange County STEM Expo Nov. 2, 2025
Santa Ana USD - College & Career Fair - Oct. 23, 2025

LA-Tech.org - Intern Retreat - Aug. 29, 2025- Aug. 29, 2025

NOVA Academy - Back to School Night - Aug. 28, 2025

Vital Link - STEAM Career Exploration @ Konica Minolta, June 25, 2025
Vital Link - Electric Vehicle Challenge - Sat., May 3, 2025

Santiago Canyon College Community Science Night - April 25, 2025

Rea Elementary Career Day - April 25, 2025

Vital Link - Solis Park School Exhibit Day Tuesday April 22, 2025
Vital Link - Corona Del Mar Middle School Exhibit Day Monday April 21, 2025

Society of Physics Students - UCI + CPP - Sprint into Spring_- April 17, 2025
Donn & Ana Maria visit the NYSE as guests of lonQ April 14 2025 - World Quantum Day
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Frank Memmer
High School
Astronomy Teacher

Mentors

Ke Chiang Hsieh William Bickel

College Physics Professors

Steve Jacobs
Univ. of Rochester
Optics Suitcase
Light Outreach
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Quantum Workforce: Q-12 :
Actions for Community Growth

S e o National Q-12 Education Welcome to EdQuantum Project

HYBRID CURRICULUM IN ADVANCED OPTICS, SPEC'KOfV> AND QUANTUM TECHNOLOGIES FOR TECHNICIANS

Partnership e

" \ Community | . Professional
College / / Education

But there needs to be much more,
especially Hands -On Quantum

FIG. 1. This Optics education pipeline shows where OptoBotics fits into the progression of optic education outreach.

Optics Education and Outreach I, edited by G. Groot Gregory, Proc. of SPIE Vol. 9188,
91880E © 2014 SPIE - CCC code: 0277-786X/14/$18 - doi: 10.1117/12.2061268

OPTOBOTICS™ is a Trademark of OpticsAge and licensed to the OISC for use in its educational programs.




How do we teach physics & science and to whom?
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Throughout recorded history, only people with 0o6ti me

But how do we get the message to young people that science is fun and interesting??
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U The QuantumWorld underlies our current modern civilization. Quantum 1'Of

U And Quantum is about take humanity to the next level. O~ ®

U You can help make it happen.




QUANTUM 1.0

This web page has the article below and links to all the references.

Quantum Theory with Computer & Cyber Security Applications
Donn M. Silberman, Fellow of the OSSC & SPIE

Here are the first two paragraphs of the article. Click on the link below to download the full article.


https://www.qoisc.org/article-landing-page

QUANTUM 1.0

PRE-QUANTUM MYSTERIES
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levels of various atoms that are burning in the Sun. inflexions and colours of light. 16



From Wikipedia: QUANTUM

In physics, a quantum is the minimum amount of any physical entity involved in an interaction. The fundamental
notion that a physical property can be "quantized" is referred to as "the hypothesis of quantization".

[1] This means théi

discrete values

Graphic representation of moving from one energy
level to another, emitting or absorbindsilsian [(Eaagen of light.

Single photon emitter
Higher Energy Level Higher Energy Level '

Photon of
Energy ! e

%

Lower Energy Level S ~ Lower Energy Level -~ /

Samsung Display - Quantum Dot Physics
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E h ofa Etﬁg?oi"ergy Energy = mass x speed of light

h = Planck's constant = 6.626 x 10 ,JLuIe:eL. 4135:41(1 eVs 17



https://scx2.b-cdn.net/gfx/news/hires/2015/singlephoton.jpg
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QUANTUM 1.0 - Photonics

Lasers are intrinsically guantum devices by their very nature.

A heliumi neon laser demonstration. The glow running through
the center of the tube is an electric discharge. This glowing
plasma is the gain medium for the laser. The laser produces a
tiny, intense spot on the screen to the right. The center of the spot
appears white because the image is overexposed there.

Before During After
emission emission emission

Excitedlevel
hy
Wﬂb
Incident photon

Ground level

Atom in Atom in
excited state ground state

Eg — El — ,_\E = hv


https://en.wikipedia.org/wiki/Helium%E2%80%93neon_laser
https://en.wikipedia.org/wiki/Helium%E2%80%93neon_laser
https://en.wikipedia.org/wiki/Helium%E2%80%93neon_laser
https://en.wikipedia.org/wiki/Active_laser_medium
https://en.wikipedia.org/wiki/Overexposure

Laser Light Distribution Patterns
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A diffraction pattern of a red laser beam projected onto a plate

——— after passing through a small circular aperture in another plate

Figure 1: The waist of a Gaussian beam is defined as the

location where the irradiance is 1/&° (13.5%) of its

maximum value



https://www.edmundoptics.com/knowledge-center/application-notes/lasers/gaussian-beam-propagation/
https://en.wikipedia.org/wiki/Diffraction#/media/File:Laser_Interference.JPG
https://en.wikipedia.org/wiki/Diffraction#/media/File:Laser_Interference.JPG
https://en.wikipedia.org/wiki/Diffraction#/media/File:Laser_Interference.JPG
https://en.wikipedia.org/wiki/Diffraction#/media/File:Laser_Interference.JPG
https://en.wikipedia.org/wiki/Diffraction#/media/File:Laser_Interference.JPG
https://en.wikipedia.org/wiki/Airy_disk
https://en.wikipedia.org/wiki/Laser
https://en.wikipedia.org/wiki/Aperture
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Computer Generated Diffractive Optical Elements

Lasers are intrinsicall

A helium-neon laser demonstration. The glow running through
the center of the tube is an electric discharge. This glowing

plasma is the gain medium for the laser. The laser produces a
tiny, intense spot on the screen to the right. The center of the spél
appears white because the image is overexposed there.
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Diffraction Gratings
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Edmund Scientific Co,
Barrington, NJ

Photo by Donn Silberman

Diffraction

Perform the calculations below
(see the figure).

Grating

Diffraction equation states the
following:

m)\ — d SinGm

where m is the order of the dot
relative to the center, 8., is
diffraction angle, and 2 is
wavelength of the laser beam
light. In our case (since we are
considering two dots

A =d sinb,

WHITE
SCREEN

we—|—==  DIFFRACTION GRATING
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Diffraction Gratings
Use the Spectroscopy Worksheets to draw the spectra

you see with your eyes when looking through the
gratings.

Photos by Donn Silberman



SPECTRUM ANALYSIS

VISIBLE SPECTRUM

EMISSION (BRIGHT LINE) SPECTRA

MERCURY
HELIUM
LITHIUM
THALLIUM
CADMIUM
STRONTIUM
BARIUM
CALCIUM
HYDROGEN
SODIUM
e nsoRpTioN drecrauy

SOLAR SPECTRUN _:u:_ |

THE DOPPLER| EFFECT o
RECEDING
EDGE OF SUN

DIDYMIUM GLASS

CHLOROPHYLL

WABASH INSTRUMENT CORPORATION
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Spectroscopy & Diffraction Gratings

Photo by Donn Silberman




nAfter WWII, Shockl ey deci dicdelikda o at |
semiconductor device. He secured funding and lab space, and went to work on the problem with Bardeen
and Brattain. John Bardeen eventually developed
to account for the "odd" behavior they saw, and Bardeen and Walter Brattain eventually succeeded
i n buil ding a working device. o

The Transistor
QUANTUM 1.0



https://en.wikipedia.org/wiki/History_of_the_transistor
https://en.wikipedia.org/wiki/History_of_the_transistor
https://en.wikipedia.org/wiki/History_of_the_transistor
https://en.wikipedia.org/wiki/Triode
https://en.wikipedia.org/wiki/John_Bardeen
https://en.wikipedia.org/wiki/Quantum_mechanics
https://en.wikipedia.org/wiki/Surface_physics
https://en.wikipedia.org/wiki/Surface_physics
https://en.wikipedia.org/wiki/Walter_Brattain

How does

your

c el

phone 1 nformati on

https://www.uyt.co/wpcontent/uploads/2019/03/Fibénternet-770x430.jpg

https://www.worldwidetopic.com/wjzontent/uploads/2019/11/Fib&ptics-Design.jpg

27

g e



How does your cell phone I nformati on

FLECTROMAGNETIC SPECTRUN
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Fiber Optics use infrared laser light pulses to
transmit information worldwide.

Wavelengths used by
Fiber-Optic Systems

i

SingleMode

1310 1550
low:vsx Wn:lcnxth —% Highest Wavelength
Highest Freq 850 1300 Lowest Freq

MuluMode

UV Visible Infrared Microwaves
(invisible)

Radio
Waves
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What are atoms & How do we know?

QUANTUM 1.0

The Bohr model of the atom
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Atom - Wikipedia Atoms d EWT (energywavetheory.com)

The Bohr model of the atom, with an electron making instantaneous
"quantum leaps" from one orbit to another with gain or loss of energy. This
model of electrons in orbits is obsolete.
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Quantum 2.0
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A Primary Driver for Quantum Computing and Quantum Cybersecurity
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